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Frame-based Paradigm

Top down approach

State-transition model
|ndependent modules

Focuses on interactions

and feedbacks

Utilizes quantitative

and/or qualitative data



Spatially Explicit Frame-Based Modeling

Landscape
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ALFRESCO .FIF Climate Options

Type:
1) CONSTANT 2) SPATIAL 3) EXPLICIT
Single Temp and Precip Spatially Explicit =~ gre=s===r====tq Spatially and Temporally Explicit
value used for every cell Temp and Precip & Mean' Tempj pv E?T' e
in all years and replicates values i ', I ', ', ] ',' dmmmn =i : H
CEPTT T S e B

'Mean’ Precip

Year }

Temporally Constant iz
Offset Type (Anomalies):
1) NONE 2) RAMPED 3) FILE
(Generally used for 1 Temp and PH;EI_F] DHE;E:R; re ngtarlcanéaFnﬂﬁ%TlE 'E’reﬂélp"
anomaly reconstructions

Type = EXPLICIT) - 1 calculated using stepping and
¢ 1 ramping functions

may be defined explicitly

Offset Application: e e e
1! DIRECT 2) STOCHASTIC 3) REPLICATED
Offsets applied directly Offsets randomly generated from a

to climate values user defined Normal Distribution.

-- Offsets are regenerated for each Rep -- Offsets constant across Reps



ALFRESCO Littlelce Age Climate

Cramer-Leeman
Gridded Climate

Data 1859 - 1995

Random Draw

Every Time Step
(Spatially Explicit/
Temporally Stoch-

astic)
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Cramer-Leeman
Gridded Climate

Growing Season Temp: Data 1859 - 1995

Briffa et al. Reconstructions
1400 1599 | 1600 ..................1858
{Eastern Siberia} {Alaska}

Sequential (Spatially/
Temporally Explicit)

Growing Season Precipitation:
Hypothesized (+/- 30 mm)



nothesized Precipitation Scenarios

Precip Offset (+/- mm) Scenario #1
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ALFRESCO .FIF Fire Options
FIXED SPATIAL
Spatially Explici
Ignition and
~ Spread
parameters.

shared by a
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HISTORICAL
User Defined Fire
A!'FRESCO : Fire placement. Hi
Simulation | This car e Istory

in the form of
historical burn
scars, or
hypothesized
prescribed
burns.




Individual Cell Flammability
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Fire-Climate I nteraction




Recursive Fire Spread Algorithm










Model Input Data Layers

Required:

e Vegetation
e Agpect

e Canopy Cover

Base Climate

Optional:

Fire Perimeters

Climate Scenarios

— Spatially explicit

— Spatio-temporal explicit
— Offset vectors

Stand Age

Fire Parameters

— Ignition factors
— Spread factors
— Suppression effects



Model Output Options

Time Series. Map Layers.
e Summary e By Yea
e Data By Replicate
e FEvent — Vegetation
— Vegetation - Age
« Distribution/Composition — dte
 Residencetimes — Residence Times
* Histograms — AreaBurned
— Hire — TSLF
e Number of fires — Climate
» Areaburned . Temperature
* Meanfiresize * Precipitation
e Fireintervals _ Etc.

» Species specific
» Histograms



Modeél | nstallation



| nstall Microsoft .NET
Framework 1.1

WTCroso TN Rl EnameworHal . Setin.

? | Would you like to install Microsoft .MET Framewaork 1.1 Package?
<




| nstall WAL E 2 Softwar e

i WALE @@

Welcome to the WALE Setup Wizard

The installer will guide you through the




WALE 21lcon

WwaLE £



Activating the FRESCOOQOL .dl|

& C:\UAP\WALE E]@@
File Edit Wiew Favorites Tools  Help
0 Back - L ? Py \at Folders E -

Address |3 C:UA

File and Folder Tasks ' Diema _E:IEi.n:III

Iiijl Rename this File

& ki File . (W RESCoOL I

: ; | I
i ) L1721, ] a0 Open

f_’ Publish this file to the .

Scan For Yiruses, .,

£3) E-mail this file . op.FR iL, o' il Cpen with... '
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Details WaALE,




WALE 2 Program Window
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WALE 2 Tutorial and Demo
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Running WALE 2
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Model Output Types

Summary Statistics

Data Files

Event FHles

Arc/Info Compatible Data Layers



Summary Statistics
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Data Files
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Event Files
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|mport Data Sour ce —
ASCI| Raster Option
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Select File(s) of Interest
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Simulated Vegetation (t=50)




Development Process and
Agenda



Ongoing Development | ssues

mproved Real-time Map Graphics

Real-time Graphs of Selected Variables

mprove FIF Editor “User Friendliness’

Add Suppression Effects

Add Ignition Types and Location Capabilities
Develop Agency Requested Scenarios and Data
Libraries

Address Agency/Manager | nput/Comments




BETA "Tester” Input

dentify
dentify
dentify

Problems Running the Model
Deficiencies in the Model GUI

Documentation Deficiencies

dentify Missing Capabilities
dentify Scenarios and Landscapes to Build

* Actively Participate in the Devel opment Stage*



Scenario Development Examples

If you put a doughnut of full protection around aregion,
does that change the vegetation dynamic on the landscape
over time?

If you institute an aggressive prescribed fire program
around aregion (e.g., military base) that shortens the fire
return interval, what is the effect on vegetation over time?
Military base again, but you deliberately change areas of
mixed and spruce forest to deciduous forest (by selectively
cutting out the spruce), what is the duration and effect on
fire interval?

What is the cumulative effect of putting large areas into
Modified protection (put out fires until July 11) over time?

From Randi Jandt



Technology Transfer | ssues

Platforms

Scope of Software Availlability
Training

Version Upgrades

Bug Fixes’Maintenance
Scenario Development



New JFSP Proposal



A Fleld-Supported, Scale-
| ntegrative, Computer -
Management Model of Interior
Alaska's Boreal Forest

Mann, Rupp, Duffy — UAF
Murphy — USFWS
Lloyd — Middlebury
Rabus — MacDonald-Dettwiler
Jandt — BLM-AFS
Allen - NPS



Proposal Goals

¢ Improving Fire Regime Condition
Classifications (FRCC) in Alaska

“» Helping to lay the foundations for the
LANDFIRE project in Alaska

*» Further Development and Technology
Transfer of Boreal ALFRESCO




Specific Objectives

Determinethrough fieldwork:

The relative importance of different successional processes on
post-fire landscapes

The rates of succession in different stand types

The fire frequency across a range of different landscapes

The relationship between fire severity, stand age, and stand type

Deter mine through modéling:

Reference landscapes for VDDT and FRCC

Parameterizations for specific VDDT models

The interactions between recent climatic changes, regional fire
regimes, and tree-age legacies

PNVsfor the LANDFIRE effort in Alaska

Provide improved modeling capabilities and technology transfer
for fire managers in Alaska



Support and Input Required

FRCC National-Level — Wendel Hann
LANDFIRE National Level — Bob Keane
AWFCG Research Committee

USFWS, BLM-AFS, BLM-NRO, NPS
Kanuti NWR, Y ukon Flats NWR
Others?



